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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a light emitting 
element in which luminous intensity is improved. 
SOLUTION: In this light emitting element, An N-type 
semiconductor layer and a P-type semiconductor layer 
are formed on one main surface of a substrate 1 , and an 
emission light is led out from the side of a P-side 
electrode 12 formed on the P-type layer. The P-side 
electrode 12 has an electrode film part 12A covering the 
surface of the P-type semiconductor layer and an 
emission light leading-out part 12B which exposes the 
P-type semiconductor layer. The ratio of the electrode 
film part 12A to the P-side electrode 12 is larger than 
50% and smaller than or equal to 75%. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A light emitting device by which it was made to be taken out from p lateral electrode 
side which was equipped with the following, was equipped with a n-type-semiconductor layer and 
a p type semiconductor layer which are characterized by the percentage of said electrode layer 
portion in said p lateral electrode being 75% or less more greatly than 50%, and was formed on 
said p type semiconductor layer in luminescence. Said p lateral electrode is the electrode layer 
portion which covered the surface of said p type semiconductor layer, and was prepared. A 
luminescence takeoff connection prepared by exposing said p type semiconductor layer 
[Claim 2] A light emitting device according to claim 1 characterized by distributing and preparing 
each luminescence takeoff connection in abbreviation homogeneity while having two or more said 
luminescence takeoff connections. 

[Claim 3] A light emitting device according to claim 1 or 2 to which a rate of said electrode layer 
portion in said p lateral electrode is characterized by being 70% or less 55% or more. 
[Claim 4] A light emitting device according to claim 1 to 3 characterized by having a 
transparence conductive layer by which said p lateral electrode was prepared on said p type 
semiconductor layer exposed from said luminescence takeoff connection, and was connected to 
said electrode layer portion and electric target. 

[Claim 5] A light emitting device according to claim 1 to 3 to which said electrode layer portion 
is characterized by having translucency. 

[Claim 6] A light emitting device according to claim 5 to which said electrode layer portion is 
characterized by having a laminated structure of a metal layer and a transparence conductive 
layer. 

[Claim 7] A light emitting device according to claim 6 characterized by extending and preparing 
said transparence conductive layer on said p type semiconductor layer exposed from said 
luminescence takeoff connection. 

[Claim 8] A light emitting device according to claim 1 to 7 characterized by preparing said n- 
type-semiconductor layer and a p type semiconductor layer on 1 principal plane of a substrate 
which has translucency, and having a reflective film on other principal planes of this substrate. 
[Claim 9] A light emitting device according to claim 1 to 8 characterized by said p type 
semiconductor layer consisting of a nitride semiconductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the light emitting device 
especially equipped with the large p type semiconductor layer of resistance like p mold nitride 
semiconductor, and relates to the technology of offering the light emitting device which was 
excellent in luminous efficiency. 
[0002] 

[Description of the Prior Art] Conventionally, the light emitting device using the nitride 
semiconductor expressed with general formula InXAIYGa1-X-YN (0<=X<1, 0<=Y<1), such as GaN, 
InGaN, AIGaN, and AIGalnN, is examined as a blue light emitting device. 

[0003] Generally, on the substrate of insulation, such as sapphire and a spinel, through the buffer 
layer, the laminating of a n-type-semiconductor layer, a luminous layer, and the p type 
semiconductor layer is carried out, and the light emitting device using this nitride semiconductor 
is constituted. And since the insulating substrate is used in thd light emitting device using a 
nitride semiconductor, an electrode cannot be taken out from a substrate side like the light 
emitting device which used semiconductor substrates, such as other GaAs(es) and GaAlP, but p 
lateral electrode and n lateral electrode are prepared in the same field side. 
[0004] Furthermore, in the light emitting device using this nitride semiconductor, making a chip 
size small is performed by using the above-mentioned p lateral electrode as the electrode of 
translucency generally, and considering as the configuration which takes out luminescence 
through this p lateral electrode. The structure of p lateral electrode which took out 
luminescence from the p type semiconductor layer surface which prepares a metal membrane in 
the shape of a grid on a p type semiconductor layer, and is exposed from the metal membrane of 
the shape of this grid as such a p lateral electrode is known (JP,5-335622,A). 
[0005] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional light emitting 
device, area of the portion covered with a metal membrane is made into the range which does 
not exceed 50% of the p type semiconductor layer surface. However, as compared with the p 
type semiconductor layer which the p type semiconductor layer which consists of ** et al. and a 
nitride semiconductor turns into from the usual semiconductors, such as Si, since resistance is 
strong, without almost spreading in the direction of a field of a p type semiconductor layer, the 
current which flows in a semiconductor layer through a metal membrane flows in the direction of 
thickness, and produces luminescence in the field directly under an electrode. Therefore, if area 
of the portion covered with a metal membrane is made into the range which does not exceed 
50%, the area rate of the field which luminescence produces will not exceed 50% of the surface 
area of the whole element, either, and the amount of luminescence as the whole element will fall. 

[0006] This invention solves this conventional technical problem, and aims at offering the light 

emitting device whose luminous efficiency improved. 

[0007] 

[Means for Solving the Problem] In order to solve a technical problem mentioned above, this 
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invention light emitting device In a light emitting device by which it was made to be taken out 
from p lateral electrode side which was equipped with a n-type-semiconductor layer and a p 
type semiconductor layer, and was formed on said p type semiconductor layer in luminescence 
said p lateral electrode It has an electrode layer portion which covered the surface of said p 
type semiconductor layer, and was prepared, and a luminescence takeoff connection prepared by 
exposing said p type semiconductor layer, and a rate of said electrode layer portion in said p 
lateral electrode is characterized by being 75% or less more greatly than 50%. 
[0008] Moreover, a thing for which each luminescence takeoff connection was distributed and 
prepared in abbreviation homogeneity while having two or more said luminescence takeoff 
connections. 

[0009] Furthermore, a rate of said electrode layer portion in said p lateral electrode is 
characterized by being 70% or less 55% or more. 

[0010] In addition, said p lateral electrode is characterized by having a transparence conductive 
layer which was prepared on said p type semiconductor layer exposed from said luminescence 
takeoff connection, and was connected to said electrode layer portion and electric target. 
[0011] Moreover, this invention light emitting device is characterized by said electrode layer 
portion having translucency. 

[0012] Furthermore, said electrode layer portion is characterized by having a laminated structure 
of a metal layer and a transparence conductive layer, and it is characterized by extending and 
preparing said transparence conductive layer on said p type semiconductor layer exposed from 
said luminescence takeoff connection. 

[0013] In addition, it is characterized by preparing said n-type-semiconductor layer and a p type 
semiconductor layer on 1 principal plane of a substrate which has translucency, and having a 
reflective film on other principal planes of this substrate. 

[0014] Furthermore, said p type semiconductor layer is characterized by consisting of a nitride 

semiconductor. ? 

[0015] 

[Embodiment of the Invention] Drawing 1 is structural drawing for explaining the light emitting 
device concerning the gestalt of operation of this invention, this drawing (A) is a cross section 
and (B) is a plan. 

[0016] The buffer layer which consists of multilayers formed by 1 being a substrate which 
consists of sapphire and 2 carrying out 4 period laminating of the AIN layer of undoping with a 
thickness of about 2.5nm and the GaN layer of undoping with a thickness of about 2.5nm by 
turns with reference to this drawing, and 3 are n mold contact layers with a thickness of about 5 
micrometers it is thin from the n mold GaN. In addition, the above-mentioned buffer layer 2 may 
consist of monolayers of AIN, GaN, or AIGaN. 

[0017] Moreover, 4 carries out the laminating of the well layer which is a luminous layer, for 
example, consists of GalnN of with a thickness [ about 3nm in a barrier layer and thickness ] it is 
thin from GaN of undoping with a thickness of about 5nm undoping by turns, and is made into the 
superstructure. 

[0018] On a luminous layer 4, p mold cladding layer 6 with a thickness of about 0.15 micrometers 
it is thin from the p mold AIGaN through the protective layer 5 with a thickness of about 10nm it 
is thin from GaN of undoping is formed, and p mold contact layer 7 with a thickness of about 0.3 
micrometers it is thin from the p mold GaN is formed on this p mold cladding layer 6. 
[001 9] In addition, the configuration of this invention light emitting device may not be limited to 
the configuration mentioned here, and as long as it is a light emitting device using the large 
semiconductor of resistance like a nitride semiconductor as a p type semiconductor layer, it may 
be the thing of other configurations. 

[0020] Moreover, a part of field until it results in n mold contact layer 3 from the above- 
mentioned p mold contact layer 7 is removed, and the n lateral electrode 1 1 is formed in the 
surface of exposed n mold contact layer 3, and the p lateral electrode 12 is formed all over the 
abbreviation for p mold contact layer 7. 

[0021] Here, if it is in this invention, it has electrode layer partial 12A which the above- 
mentioned p lateral electrode 12 becomes from the metal membrane prepared in the shape of a 
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grid on said p mold contact layer 7, and two or more luminescence takeoff connection 12B 
prepared by exposing the surface of said p mold contact layer 7. This electrode layer partial 12A 
is prepared over the whole abbreviation surface on p mold contact layer 7, in the field in which 
electrode layer partial 12A was prepared, it distributes to abbreviation homogeneity and each 
luminescence takeoff connection 12B is prepared. 

[0022] And if it is in this invention, the rate of said electrode layer partial 12A in the p lateral 
electrode 12 is characterized by being 75% or less more greatly than 50%. 

[0023] In addition, when it consists of good metals of ohmic nature with p mold contact layer 7 
and p mold contact layer consists of a p mold GaN like this operation gestalt, as for electrode 
layer partial 12A, it is desirable to use Pd, Pt, and nickel. Moreover, if it is in this operation 
gestalt, it is considering as low resistance by using electrode layer partial 12A as a thick film. 
[0024] Drawing 2 is explanatory drawing for explaining the effect of this invention, and (B) is 
[ are the light emitting device which requires this drawing (A) for this invention, and ] explanatory 
drawing of the conventional light emitting device. 

[0025] With reference to this drawing, the p lateral electrode 53 which the p type semiconductor 
layer 52 is formed on the luminous layer 51, and crosses all over the abbreviation on the p type 
semiconductor layer 52, and has electrode layer partial 53A and luminescence takeoff 
connection 53B is formed. In addition, the width of face of electrode layer partial 53A supposes 
that it is the same at this invention and the former. 

[0026] As mentioned above, the resistivity is 0.1 - 10 ohm-cm degree, and the p type 
semiconductor layer which consists of a nitride semiconductor has resistance stronger than the 
p type semiconductor layer which consists of semiconductor materials usually used, such as Si. 
Thus, if resistivity is in the light emitting device which has the large p type semiconductor layer 
of resistance of 0.1 or more ohm-cm, the current which flows in the p type semiconductor layer 
52 through the p lateral electrode 53 emits light in the luminescence field A which flows in the 
direction of thickness, and reaches a luminous layer 51, without almost spreading in the direction 
of a field in the p type semiconductor layer 52, and is located in the location directly under 
abbreviation of electrode layer partial 53A. 

[0027] As shown in B, the luminescence reinforcement in the luminescence field A has large 
luminescence reinforcement directly under an electrode 53, and since the flowing current 
decreases, it has around it distribution to which luminescence reinforcement becomes small. In 
addition, the axis of ordinate of B shows the strength of luminescence reinforcement, and the 
horizontal axis shows the location. And the light which emitted light in the location corresponding 
to luminescence takeoff connection 53B is taken out outside, as an arrow head shows. 
[0028] According to the light emitting device of this invention, the area of the luminescence field 
A which exists directly under electrode layer partial 12A can be conventionally increased rather 
than an element so that clearly from this drawing (A) and the comparison with (B). 
[0029] In addition, in the luminous layer 51 of a luminescence takeoff connection 53B directly 
under, the rate that the field C which does not emit light at all non-emitted light occupies can be 
made smaller than the conventional light emitting device. For this reason, if it is in the former, 
according to this invention, it becomes possible to take out light from the whole abbreviation 
surface of luminescence takeoff connection 53B outside to the ability to have taken out light 
only from some fields located in an edge among luminescence takeoff connection 53B outside. 
[0030] According to this invention, from the above thing, the luminescence reinforcement as the 
whole element can be raised conventionally. 

[0031] In the light emitting device of the structure shown in drawing 1 , drawing 3 is property 
drawing having shown change of the radiant power output when changing the rate of electrode 
layer partial 12A in the p lateral electrode 12 by the relative value, and shows the conventional 
value with the dashed line. In addition, electrode layer partial 12A is changing the area rate that 
electrode layer partial 12A in the p lateral electrode 12 occupies, by having the configuration of 
the shape of a grid which combined the Rhine-like metal membrane which has width of face of 
about 50 micrometers in the shape of a grid, and adjusting the gap between Rhine. 
[0032] A radiant power output can be conventionally raised by making the rate of electrode layer 
partial 12A into 70% or less 55% or more preferably 75% or less more greatly than 50% so that 
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clearly from this drawing. 

[0033] Thus, as a method of making the rate of electrode layer partial 12A larger than 50%, when 
the configuration of electrode layer partial 12A is made into the shape of an above grid, two 
kinds, the method to which carry out Rhine width of face small, and the number of Rhine is made 
to increase, and the method of enlarging Rhine width of face and lessening the number of Rhine, 
can be considered. 

[0034] However, in order that the number of luminescence takeoff connection 12B may decrease 
compared with the former to the case of ** et al. and the latter, while luminescence becomes 
discrete, the amount of luminescence which can be taken out from an element will decrease. In 
order to prevent this and to make the illuminant cloth as an element seemingly uniform, it is 
desirable to consider as the grid-like configuration where width of face combined Rhine about 50 
micrometers or less in the shape of a grid. 

[0035] Moreover, in order to raise the homogeneity in the field of luminescence reinforcement 
with a natural thing, as for the area of two or more luminescence takeoff connection 12B, it is 
desirable to suppose mutually that it is comparable and to prepare in abbreviation homogeneity 
dispersedly. In addition, a completely uniform thing also contains with abbreviation homogeneity 
here. 

[0036] Drawing 4 is element structure section drawing for explaining the gestalt of another 
operation of this invention. 

[0037] If it is in the gestalt of this operation as shown in this drawing, the p lateral electrode 12 
is formed on p mold contact layer 7 exposed from luminescence takeoff connection 12B, and it 
has transparence conductive layer 12C electrically connected with electrode layer partial 12A. 
[0038] In forming this transparence conductive layer 12C, that what is necessary is just to form 
transparence conductive layer 12C after formation of electrode layer partial 12A as shown in 
this drawing (A), as shown in this drawing (B), electrode layer 12A may be formed [ after forming 
transparence conductive layer 12C on p mold contact layer 7 \ 

[0039] Since according to this configuration current will flow through transparence conductive 
layer 12C also in p mold contact layer 7 of the. location corresponding to luminescence takeoff 
connection 12B and light will be emitted by the luminous layer 4, the amount of luminescence 
can be made to increase from the gestalt of the 1st operation further. 

[0040] As a material of above transparence conductive layer 12C, metallic oxides, such as Sn02, 
ITO, MgO, or ZnO, can be used. 

[0041] Moreover, if it is when nitride semiconductors, such as GaN, are used as a 
semiconductor, it can be easy to acquire the ohmic nature contact with better forming electrode 
layer partial 1 2A first on p mold contact layer 7, and the structure of drawing 4 (A) is more 
desirable than the structure of drawjng. 4 (B). 

[0042] In the gestalt of the above operation, if electrode layer partial 12A in the p lateral 
electrode 12 is constituted from a metal membrane of a thin film and translucency is given, since 
luminescence can be taken out through electrode layer partial 12A, it is still more desirable. 
[0043] As shown in drawing 2 , according to this invention, the rate that the luminescence field A 
occupies can be improved conventionally, and the amount of luminescence which emits light with 
the whole element for this reason can be increased conventionally. Therefore, a radiant power 
output can be sharply improved by making electrode layer partial 1 2A in the p lateral electrode 
12 into translucency, and taking out light outside through electrode layer partial 12A of this 
translucency. 

[0044] In addition, in order to make electrode layer partial 12A into translucency in this way, the 
metal membrane of a thin film is used or there is a method of using the above-mentioned 
transparent metallic oxide. However, ** et al. and when the metal membrane of a thin film is 
used in this way, resistance of electrode layer partial 1 2A becomes large. If it is when a nitride 
semiconductor is especially used as a p type semiconductor layer, since it can be hard to 
acquire good ohmic nature contact and it is necessary to use the metal membrane of a thin film, 
with a transparent metallic oxide, resistance of electrode layer partial 12A becomes large. 
[0045] What is necessary is just to let electrode layer partial 12A be the laminated structure of 
the metal layer of a thin film, and a transparence conductive layer, in order to prevent this. 
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According to this configuration, increase of resistance by having made thickness of a metal layer 
thin can be controlled by the transparence conductive layer. 

[0046] Moreover, although it is also good to prepare a transparence conductive layer on the 
metal layer in electrode layer partial 12A in this case, if it extends on p mold contact layer 7 
exposed from luminescence takeoff connection 12B and is made to prepare as shown in drawing 
4 , the amount of luminescence can be increased further as mentioned above. 
(Example 1) The light emitting device of the structure shown in dr aw ing 1 as an example 1 was 
manufactured. In addition, the cascade screen of nickel film with a thickness of 10nm and Au film 
with a thickness of about 800nm is used for electrode layer partial 12A of the p lateral electrode 
12. moreover, each nitride semiconductor layer which constitutes an element — each — 
MOVPE — as dopant gas at the time of forming using law and forming a p type semiconductor 
layer, SiH4, H2Se, or GeH4 is used as dopant gas at the time of forming a n-type-semiconductor 
layer for Cp2Mg. Furthermore, it ground to the appearance rear-face side where the thickness of 
a substrate 1 becomes about 100 micrometers or less after forming a light emitting device in 
actual element formation on the substrate 1 with a thickness of about 300 micrometers it is thin 
from sapphire, and, subsequently the element of the shape of an abbreviation square whose one 
side is about 400 micrometers was manufactured using methods, such as a scribe, dicing, and 
braking. Moreover, the rate of a wrap portion made p mold contact layer 7 60% among the p 
lateral electrodes 12. 

[0047] When p lateral electrode compared the wrap area rate with the conventional light emitting 
device which made 40% luminescence reinforcement of this light emitting device for the surface 
of p mold contact layer, it was about 1.3 times [ over the past ] the luminescence reinforcement 
when passing 20mA current of this. 

(Example 2) Electrode layer partial 12A of the p lateral electrode 12 was constituted from 
multilayers of the thin film of nickel film with a thickness of about 1nm and Au film with a 
thickness of about 2nm, translucency was given, and the light emitting device was formed like 
the example 1 except having prepared the pad electrode for wirebonding in the corner section on 
the p lateral electrode 12 further. Consequently, it was about 1.6 times [ over the past ] the 
luminescence reinforcement when passing 20mA current of this. 

(Example 3) The light emitting device was formed like the example 2 except having constituted 
electrode layer partial 12A of the p lateral electrode 12 from multilayers of Pd film of a thin film 
with a thickness of about 2nm, and an ITO film with a thickness of about 200nm, and having 
given translucency. In addition, in this example, after Pd film formation of a thin film, the ITO film 
was made to extend also on p mold contact layer 7 exposed from luminescence takeoff 
connection 12B, and was formed on Pd film. Consequently, it was about 2.7 times [ over the 
past ] the luminescence reinforcement when passing 20mA current of this. Moreover, the role 
from which an ITO film protects Pd film of a thin film in this case is also played. 
[0048] As mentioned above, according to this invention, the light emitting device whose 
luminescence reinforcement improved can be offered. 

[0049] Although the light emitting device which consists of a nitride semiconductor was 
explained if it was in the above example, this invention is applicable about the light emitting 
device using the p type semiconductor layer which has high resistance not only like this but like 
a nitride semiconductor. 

[0050] Moreover, if it is in this invention, the configuration of electrode layer partial 1 2A which 
constitutes the p lateral electrode 12 is not limited to the configuration of the shape of a grid 
which was mentioned above, and it cannot be overemphasized that you may be the shape of a 
pectinate form, a swirl, and MIANDA, arborescence, a radial, and other configurations of wavelike 
**. And if it is when making electrode layer partial 12A into a pectinate form and the 
configuration of spiral **, it will have continuous one luminescence takeoff connection 12B. 
[0051] Furthermore, it is more desirable when a metal membrane or the reflective film by the 
hologram element is prepared in the back side of this substrate using the substrate which has 
translucency as a substrate. Since according to this configuration the light emitted to the 
substrate side among the light which emitted light in the luminescence field is reflected with the 
above-mentioned reflective film and it can take out from p lateral electrode side outside, higher 
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luminescence reinforcement can be obtained. 
[0052] 

[Effect of the Invention] As explained in full detail above, when [ according to this invention / 
the rate of the electrode layer portion in p lateral electrode ] it has the electrode layer portion in 
which p lateral electrode covered the surface of a p type semiconductor layer, and was prepared, 
and the luminescence takeoff connection prepared by exposing said p type semiconductor layer 
and is 75% or less more greatly than 50%, the nitride semiconductor light emitting device whose 
luminescence reinforcement improved can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the light emitting device concerning the gestalt of 
operation of this invention. 

[Dr awin g 2] It is explanatory drawing for explaining the effect of this invention. 

[ Drawing 3] It is property drawing showing change of a radiant power output when the surface of 

p mold contact layer changes the rate of a wrap portion among p lateral electrodes. 

[ Drawing 4] It is element structure section drawing of the light emitting device concerning the 

gestalt of another operation of this invention. 

[Description of Notations] 

1 [ — A luminous layer, 5 / — A protective layer, 6 / — p mold cladding layer, 7 / — p mold 
contact layer, 11 / — n lateral electrode, 12 / — p lateral electrode, 12A / — An electrode 
layer portion, 12B / — Luminescence takeoff connection ] — A substrate, 2 — A buffer layer, 3 
— n mold contact layer, 4 
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DRAWINGS 



[Drawing 1] 



(A) 



(B) 
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[Drawing 2] 
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[Drawin g 3] 
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[Drawing 4] 
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7: P M3>*?HII 11 : nflM 
12: p«W 12A 
l2B:«*5XdJl,« 



i tmm i ] n mmm&m tpMmmfcmtzm*.. 
fiomiia p w¥-m\m±.unfcf8. £ tat v mmmomfr h 

fkft^r)m2ft2>£'>< l C£titc5m%i*lc*ii.>X> m 

mtcwmmmt. m&pm.¥mwm*to&i>xwiih 

«riaSfiSJggB^©»^^5 0%J;9*£< 7 5%trFr 
[W*Jf2] fflfBlttWtiilff&ttftfflff-J-S&g 

3 ] pie p mm&<£tottZm&mwMmt<D 
tmm i x»2 kb**©****. 

m^tm^m^mm^txtcmmmmmimr * c 4* 

*«r«i"r*lll*qi 1 7bM3©C>rti*>«:lBtt©»** 

[ 6 ] tnHiflunp&tf . 4 mmmmm 
t <Dffimmm*m? 1 1 zmxm 5 tats© 

essm-r & ma p sa^w*«±«:®fiE l, r r » e> ft/c c 
t it** 8 ] frta n ss^gwaiRof p m^m&m&m 

^©^r^KEi*©****. 
[it*s9] Mta p m*3M*b**. mtm^-mwfth 

ftSCi 41*»tr *«*9J l 7bM8 ©O-fftrtHcEtS 
©^*JR^. 

[#MB©#IBfcilWn 

[0 0 0 1 ] 

jgf*©«fc 5 «Cfi!S©*S«,» pffl*aW*»*«Afc«*« 
*&c(&f). »3te^©«ftfc»3l^*««*&8ffiK: 

[0002] 

[«£#©«»] Sat, WfiMS^il/T, GaN. I 
nGaN. A 1 GaN. A 1 Ga I n N3?©— MX, I n 
,A l,Ga,.,. T N (0 £X< 1 , 0 £Y< 1 ) Xgkt> 
3 ft &B<b^^«flll>fcft%*?-jW*tt 3 ftr i> 

*. 

[0003] jw*>sa{b«»i|iaHt*fflu»fci6**-T-B. 
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m&famztixMWiztixm. -e^r, e^^y^ 

«:fflt^c^3feSR ; F-fC*jl,»-C«*ftiiai4©S««rffll,»ri^ 
/c«Ht, fft©G aAsKaAl P2?©^i*fcS«*/B 
t»fc^3R^-©J; ^ (Cg«fflija> e>«ffi*flXttl-r C 4A*r 
ST . p fflSffi 4 n ffliJm® 4 ttH— BffllKCKtt £ ftr O 

[0004] 3 m&zmmmm&zm^tcftit 
m*<<cts^xix. — «k±ibp w««*a*tt©«ffi4 

10 L, C©pff««*/C0'C*#*8{ffi'r«fiR£r*C£ 

tcj; * » yv -i $ < -f h c t ftfoftr c > 

•5. C©J:5ttpffJ««i0jC, pS^t(*H±{C^K 

fttti^Kctc*. * l-c c©W«©^)il*^Bm: 

tT£ p £ftU*f*J|&Ba <fc 0 «fe*Bna-r «fc 5 tc l/fc p ffl 
mffi©flt£#ftl?>ftrt,>-2> C$H¥5 - 3 3 5 6 2 2 
. 

[0 00 5] 

[ %9! jffft 0 «fc 5 4"3"£H£I] ±1 Efi£*©»te *?■«: 

20 f*)l*ffi©5 0%*illA/jcl>ffiHiLTl»S. ^U^F 
6. &tt«^f*fe6tt£pg£NtftJlttS i^iiS© 

e> t£*> p mmm#m<.ckii,xi&Vi&tt^tcit> 

*MI©a*filCCt3%tflE*»*C < M^77lS](C^ftr 
«SittT©««r«**fti;3-tt4. ft-vX&ismicj: 
0StoftSgP^©HS45 096*i6gA<cC>tBH4r* 
»36*«flfei;s««©il8ttl^*>3R-^#©«iii8l© 

fSTorL*e». 
30 [0006] #»g§tt. »r*^fie*©^jii=&^L,. ^ 

[0 00 7] 

SoS(riepSf*«f*H±«:j&fi!E3ft/cpffiiJ 
mffi©ffliJA> «?W3ft^J:^fc 3 ft tcRltm* 

tcfct^-c. friapf.ijmSB«. tiria p M^zfftJi©^®* 
matctec^ ^>gtriamffijisp^©f!i^7!»s 5 0 % j: 0 < 

1 5%WFXS>Z>Ct*mW.t?Z>. 

[0008] Hijfe^KWbSP^^fflwr^ 4 

ftiC •&^©f6^mffiLS|5*5BS^I-fc^t5(briS;C-t6ft 
feci. 

[0009] se>K«, friapfflijmffi«:*j^^friamffi 

flSS|5^©flI^*i. 5 5%Ji(±7 0%feiTT*5C t*'® 

[0010] sp^r. fflriapfflij««s*5. mria^uuti l 
50 a»>€)»wr4wr3apS!*3W*»±«:»we»ft. ji^m 



C3) 

3 

c£*#ai£-rs. 

[ooi n ztc ^mMm^tm^t, mzmmm^ft 
[0012] sw. ffiiznmmgf&AK &mmtmw 

[0013] fln*.r. friana^zi^Jisa' pM*«(* 
[0014] $e.(c«, ffjiepM¥«^@*s. Sib^* 

6 S C £ £ <8® £ f S . 
[0015] 

&ftm*z®.w-rztcibcommm-v$><o . Nia (a) b 

»t®0, Sfc (B) 

[ 0 0 1 6 ] |aJH^#MSL/-r. nW77-^7*^%S 
Sffir*i3» 2BJ53»2. 5 nm©T> K-:7'©A 1 
NH£J¥;*#J2. 5 nm©T> K-maNli^ 20 

B. 3«nSSGaN*>6&'Si53iKJ5 (tiOnfaVii 
£ hJf-CftS. ft. ±ie^f7Tl2»AlN. GaN 
A 1 GaN©^HJg*>6flt)aL/-Cfeftt>. 

loon] 4\*9&tM-ct>*i * wzumzmb 

nm©7> K--:7'©GaN#>e>fc-£>PiI£JI£/? 3$J3 n 
m©7>F-7'©Ga I nN^6^:l>#Fl<!:^3ffitC 

[0 0 18] H3fcJ!4±«:«T> h'-^©GaN*6ft 
■SJSSifol 0nmO«SJ15*^Lr pIA 1 GaN*> 30 
6&3)?<*i&0. 15*im©pSi'7^K16«^ 
ft. ? KJB6±CCH:pS!)GaN#>6ft 

[ooi9] A, #8W»G*w>«wa*c ztcm-ftc 

«UsRCCR3e3ft*t©Tl4«C<. pS* I($l<t ITg 

[0 02 0] ±IEpM3>$i7 hJ17*^n§a=3 

HB3CC£iJ4*-C©^#©— gP*^*$ft-Cfc 40 
0. SHiL/fcnl3>^^ h«3©Siffiic«nffl!J®il 
ia*KW6>ft. $/cpS3>Si' ha7<DBg:£ffi{CpffliJ 
mffii 2*iSS:W6ft'CC>4. 

[0 02 1 ] CCT. *i%w«c*^r«. ±IBpffl'J*ffi 

1 2*s. mZpm^>5? hS7±«:t&?-tKCC8We>ft 

fc&jafi&#»6&-5Sffij0S«is#i 2 a£. mrfapi!>:3>* 

2 hJS7©^ffi«StilL.-CtaW6ft/c«a!t(i©«^l±l 
LSP1 2 B£4WU-Ct»S. C©S@KSP#1 2 AtJp 
M=i>f ^ hJ17±©^®Kft/c^-C|9:We)ft-C*J 

0. §<7CD#67fcrotbbgPl 2Btt. SffiMSP^l 2A*5 50 
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W* fcft/c^crttefc^-CBglSj— Cta-ifcL/TKW e.ft"C 

[0 02 2] *U"C. *IM3K:a-9-C«. pllil2 
(C*)^«ffire««R8^ 1 2 A©S!l^*55 0 %<£ <5*t 
< 7 5X(JlTT»4Ci*ei4lTl>4. 

[0 02 3] ft. tttUHMH 2A«pM=i>5»f hJB 
7 £©*- 5 ^ttCDaJfft^B*>6«fi£Sft. :$3ISfi 
TtmcOim < p fa > * V K Jl*s pSGaN*6% 
{C»» Pd. Pt. N i £ffl(,»5C £#*(?* IA>. * 
fc . ^Wmx. *ot «m@MSItf> 1 2 A * MSI £ "T 
•5 C £CC«k Offiffifiti L/Tl>S„ 

[0 024] BI2«3|s:^©J** : SrSJiWrsycd?>OgttHJ 
S-C*0. lajH (A) tf*JWlfCfllSJ|£X?«>. */c 

(B) «S£*©l63te^^<DSiWia-C*4. 

[0 02 5] IS1E£#J$1/T. &7fcH5 UKBpI* 
Iftl5 2*«3tltfc0. *utrpsa*a«*«5 2 
±cDBg^ffi«:t>fc-D-r. Sfflg^5 3 ASO'»3tBXW 

3 B*Wr<5pfflJ*ffi5 3*i0fiJc3fttl»-5). 
ft. HfiS0|g|5#5 3A©ti«. #SHI!4fi£*£-CR-4 

[0 0 2 6] Ur»0fcJ:5K:. &<t&¥i£f*a>6&Sp 
M*»{*JB«*©J6S»#0. 1 ~ 1 0 Q • c mSfir 
&0. S i 3?iiSffll»6ft-6¥*<*tf»4*>e)*4p§i* 
S&JIcfcOffit/i**;*:*^,, C©«fc5K®S**lO. 12 

-?K&-?Ttt. p«*«5 3*/rLTpSa*a«*«5 2 

cciftftamiftti. p M¥®(*H 5 2*fc*ji» rmUfait 
*&£"j£*i 5 C £ <c < JiIJS:£ft«CijiEftT ibhb 5 i icm 

^A-cffe^-rs. 

[0 02 7] «*««ACC*jW4«363fcK»BtC5Vr J: 

^tc. m®5 3©aT-c«i%3fe?aK*i^:#< . *©jsija 

tt*J:^&»**WL/-CI,»4. ft. B©taw«^^a 
t. !6*l5ltilUS|55 3 B5C>FtJS-r-5>{4gt , #6^cO/c^ 
[0 02 8] fSim (A) £ (B) £©tt$2*>e>HS6rt>& 

ct^tc. jfc^wfe^sRT-KJcfttfSfflBiap^i 2 a© 

itTK»SE^*«36«*A©ffia«:«e3|3RiF-J:*) fcflj* 
3-t**C£^-CtS„ 

[0 02 9] ftjitr. ^7£Kmbg|55 3 BOiT©^® 

^fi^©lfe*^J: , 3 4>^3<-r^C£A5-C*€.„ C 
©fc». fi£*{C*-D-C«IBKBlUil/»5 3 B©-5 %^SI5 

ccttB-rs-au©««*>6i/*»je*ii-aiJ«:reurct*« 
/c©(c*i l , aviate j:ti«^3tmm lsp 5 

3 B©Bg^B*>6^4^8IJK:lxa-rc£*JoIt6£&4. 
[0 0 3 0] Jil±©c £*>€>. *«W«cJ:ft«JR-?*f* 
£ Ur©|63teastt*Se* <fc 0 4>ft±3 # S C £AiT# 



[ 0 0 3 1 ] 0 3 B. 01 tCfltrflKiO***^- 
"C. pfflmS 1 2 tCfctt&ttttfltSRa 1 2 A©§ij£££ 

.1 2ABi&5 0Mm©ti£W^£^>$©£ISJI£& 



r7 4>iw©raR*i^*c£fc*9. Pi 



il 2 



KfeWSfcttBBB&l 2A©£S>£ffi«i4££^b3-t± 
■COS, 10 

[0032] mmfrt>wt>frteto< . ss^sp^ i 2 a 

©W(l££5 0%<fc9*t< 7 5%JjlT. J?*L<»5 5 
9fl£U:7 0K«T4 i i-SCtKj:»J. l^*J:0fc^tti 

[0 03 3] C©J:9K««W»#1 2A©«H££5 0 

%<£ 9 *>*$<?*;£££ or b. 2 a© 

[0 034] a^OW^KliKT^KJt^lS* 
bpR 1 2 B ©J$#*Jl>T 5 C £ £ tt 3 fc*(C*3fc# 

XL*5. Cft&EfrlLU *^tl/"C©|fi*»ff*a*» 

*»^tttcft^tottfc«HF-tt©»tt4-r-5 C L 

[0 03 5] *fc. M§«$©C£&#6. £#3£g©ffirt 
?©*3-tt*|f(LbSttSfc«>K. ^©n^Bxauspi 

• 2B©ffl»ttEC>fCl3|glS£l/. K«3-K^tJtl/"CKW 30 
r$>-5c£4>#tr. 

[ o o 3 6 ] H4ii. xftwmwmmomi&zim? 

[0 03 7] mmtCnkttuK . 2«6W©»»K* oTTB 
pfflfll 2#. asfeBUHUBl 2B*>6»HT4pS 
HS7±{CKW6tl, fioHfflIg|5# 1 2 A £ 

[0 0 3 8 ] C©j&i?mn 1 2 CfcJ&fiWSfcfcfco 
T«. HH (A) Kjj«-*n< 1 2A<DJfMi 40 

(cj8W««A 1 2 C *«tffT*itf A< . *l»l*HH 

(B) fcjjVTiiK pS3>*i- hH7±tc»rc*Wil 
2Cmffi£. «Wll2AtJI5ttL"C*>AK 

[0039] j»*>4«jaacj:n«. a#rotHL8u i 2 b 

K»lSr4ttB©pai3>*i' Mf7 4Ht4>jgBJzgSJi 
12C%^0t««*«itti. ^S4-C^-r5C££ 
fr£©r . 8U ©£tfc©£ffiJ: 0 4> 3 eK&ftS^if ft] 

[0 040] ±IB© J: 9 tti&B&SJB 1 2 C©ttf4£ L 
■CB. SnO„ I TO. MgOtWiZnOfO^ 50 
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[0 04 1] tit. ¥&{*£ OrGa N«©£ft«N5* 
{*£flH>fcti£Cc&-?rB, Pl3>f * h«7±K* 
■f^ffiHSfcfrl 2 A*J&iRUfc#JW|tftt*- i'^tt 
««*»6n*-r<. 04 (A) ©Jgjfi©#*504 

(B) ©flKtiOfcffii/^. 

[0 04 2] fcl±©*»©JB»K:**»r . p fflJ^S 1 2 

{c*»»5««iaf»i 2A*»ji©^jwi*>6ausix-c 
%Ka-r c £#r$&©r;* 

[0 04 3] 02 K^-TftK . *»HKJ:n«l6*fiR« 

fc»*P4#-C»*r £&7fe©«£ft*<fc :9 
SC£#r*4. tot, pffliJS^l 2{Cfctf41tttJR 
1 2 A «8#tt£ U C©jg;)£14©m»iSR# 1 2 

^iB{C[fij±-rsc£*J-C*5. 
[ 0 0 4 4 ] ft. C © <fc 5 KltSJiSBft 1 2 A£j§#tt 
£T*fc»«:tt. »JS©£JS&*ffil<>S. sRWiWifi© 



6. c<D£5imm<»£.mm*mi>tcm&azn 

% 1 2 A©ffift#** < fc*. pS*5»<*1£ b 

■ca<b*j*aw**fflir>w*&K* or b. s^^^isk 

©^HIS ; &ffl02)^5^*S/c»(C > *ffiRflS£12A 
[0 045] Cfl*|»±-r*fc«t>K:tt. SSJ£§U# 1 2 

a *sejs$©&js« £ soggm £ ©s@^B £ f n«a 

tc«fc SJ6K©»**ai»»«IBK: J: 0 Wit S c £*^r 

[oo46isfc, cvmsmwmnmtemmmvft 1 

2AtcfcW5^«l±«:»W4«wrfc^H.»*«. 04tc 

h®7±tc5iaurss:^sj: i 5ic-rs£. ftrseoct^ic 

(Xttn i ) mmm 1 £ ur0 1 K^tmrno^im^ 
u/t. ist. p MUffi i 2 ©msiisp^ 1 2 a fc » 

J»$ 1 0 nm©N i Ji£JI§^j8 0 0 nm©AuiS£© 

p.Mgt. nfi**tt«%J15fiS-r4l»©K-^>h^ 
^£Ur«SiH,, H,Se«l>»GeH,*ffl^>"Cli» 
•5. HSS©f«K*fcotB, t77^7 

36»6«C-5»Slft3 0 0 um©S«l±«:»ife*^4^BS 
ft. 1 ©WS**Jft 1 0 0 jumttTittSttKlBWK 

5f**»L. ^orxi'^'f^. ^u-* 

>m<D-fiti&m>X 1 2#fa4 0 0 wm©BSIE^=K 



[0047] j»*>a«**T-o»36sstt*. pmmm* 

t&fc©^^ <b tt!5 WctC5. 20mA ©SiiS^riS 

(Sttffl 2 ) p {Mm® 1 2 CDm@flt§l5# 1 2 A £J!S ifc 
lnm©N ili, SSI^2 n mOAuiiCSM©^ 
»R*>6»fiSl/'Ca3ttt*J#*;-tt. 3 6>(Cpfl!l«Sl 2 
Ji<D— PPISPtC r7 -VriO^ >>f<Dtcib<DJ<. :> KSffi* 

fc«J*«Sfe»W 1 ilSHStc OT»**^*JKJiSO io 
/c. -e<D*§m. 2 0mA©1iifrL*jjfcU;rc£t©#fe:ftS£g[ 
ttS£*©*>l. efSTftofc. 

(«*fiw 3 ) p mmtt i 2 ©m@jg§i5^ 1 2 a zmz m 

2 nm<D«J«©PdJg<!:, I$fi200nm©I TOJ5S 

2 ii3l««:ur«jfc3R^-*»j«ofc. ft. SSUtWte* 
<. >r bum© p d mmm&K.. p a m±cc i tom^ 

:#:fKtilLan 2 B*6BUit5pS3>3r^ h»7±{C 
felSStrMl/fc. ^©JSm. 2 0mA©«ift*iife 
Ofc±*©*&#SttBfl£*©tt2. 7<g"T?&o/c„ * 20 
fc. C0!>i«#K»ITO||3MMWOPd||«fiHT&& 

[0 04 8] «±©J: 9&C, #JWUC J:ti«IBfcai0E© 

[0 04 9] JltO»WKftoTl^fcW^6 

[0 05 0] ^AffltCft-oTttpfflttffl 2£4l 

fiS-T *ttSIR8B&l 2 A©^tttt±i6L/3lfc«fc9tt«-7-tt 30 
©JfctKfcPfi5e3ftS&©'CB&< . W*.B»tK. 
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B. &*rr£ 1 OWffcftKtULSlSl 2 B4W«Cii 

[ o o 5 i ] s e>&c. isibts^tt^w-rsis* 

KJ:S5»j«*Ktf Si J: DffeSflMHcJ: 
#4±KH«*BK: J: 9 SWS-ttr pflW«fiW*>6JWB«: 

[0052] 

[«i8©Jtt*3 «±#«Lfc*n< . *JWHcJ:titf. p 

fd^*55 0%<fc9*#< 7 sj-sfcrrcast-rsc&ce 

[B 1 ] *»W©*«©»»K:«*»*SR^-©*JiH'r 
*S. 

[0 2] *»W©«l»«:lttl8-r4te«>©ttiHia-C*S. 

[is 3] pmmme>5*>pm^>2? n©«ffl4i5 
w»©«^*fEits-tt)ttB^©«*a*©igib*svr«F 
ttsra-*., 

[04] #*W©JSO©*l*©»MtC«S*#^©JR J F- 
[4f9©tt9i] 

1 2-A»7rl, 3-nfi3>*i'hi l 4 

5-«bw. 6"'pa*7,Fi. 7-pi 

3>^i'h@. 1 1-nfltti, 12-pM«f. 12 
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